In the reed swamp the plants belong to five easily recognized associations. Where the stream is deepest (as in fig. 2 ), aquatic or amphibious species, such as Myriophyllum humile,3 Ranunculus delphinifolius, and Potamogeton (zosteraefolius ?), are common near the center. In the shallower parts, the species are supple3All plant names given in this paper conform with the nomenclature of GRA Manual, 7th ed., i908. mented or replaced by Polygonum Muhlenbergii, P. hydropiperoides, Veronica Anagallis-aquatica, Radicula aquatica, Sium cicutaefolium, Sparganium eurycarpum, Glyceria septentrionalis, Alisma Plantagoaquatica, Rumex verticillatus, Callitriche heterophylla, and C. palustris. As Polygonum hydropiperoides and Sium cicutaefolium are among the most abundant stream plants and appear to be dominant, we may classify the plants growing in the stream or upon its bed, FIG. 2. -Skokie Stream at point west of Braeside, looking north; July except along the margins, as the Sium-Polygonum association; using SCHOUW'S method of nomenclature (SCHOUW 14, PP. I48-I50), we shall call this the Sio-polygonetum. On either side of the Sio-polygonetum a narrow or sometimes broad girdle of Nymphaea advena and Castalia odorata occurs in many places along the stream.
Usually these species are accompanied by species characteristic of the Sio-polygonetum; but the soil and light conditions present in 4The word "girdle" is here equivalent to the "zones" of many recent authors, and conforms with the recent proposal of FLAHAULT and SCHR6TER (5) , except that it is here used for "bands" that are not "concentric." association will be referred to as the Scirpo-typhetum. TIhen again, in certain parts of the reed swamp, at stations slightix less hydrophytic, Phragmites communis is prominent. It forms exceedingly compact' nearly pure colonies that may reasonably be treated as an association, the Phragmitetum. Finally, we must mention
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A general comparison of the reed swamp associations shows that in the Sio-polygonetum and Nymphaeetum, where hydrophytism is greatest, the dominant plants are dicotyledonous. In fact, of the 15 species found to any appreciable extent in these two associations, the io most abundant (Sium, Polygonum hydropiperoides, P. MAuhlenbergii, Nymphaea, Castalia, Rumex, Veronica, Myriophyllum, Callitriche palustris, and C. heterophylla) are dicotyledons.5
In the other three associations the most abundant species are chiefly monocotyledons.
The swamp meadow differs from the reed swamp in being more uniform, due to greater parallelism between the water table and the soil surface, and does not admit of logical subdivision into associations. The plants are principally such grasses as Calamagrostis canadensis, Glyceria nervata, Phalaris arundinacea, Poa triflora, Sphenopholis pallens, and Agrostis perennans. These are frequently interspersed with Carex lupuliformis, C. vesicaria mobile, Scirpus atrovirens, and S. Eriophorum. The swamp meadow is used by farmers of the district for the production of marsh hay, and many of them customarily burn over the areas in late autumn.
Most of the shrubs and young trees are killed in this way, and so forest development is hindered. Trees occur only in small groups, consisting chiefly of Salix (S. nigra and other species), Fraxinus americana, and Populus tremuloides. Frequently associated with these are such shrubs as Cornus stolonifera, Cephalanthus occidentalis, and Sambucus canadensis.
Throughout the reed swamp and swamp meadow are many species which, though very abundant, share only to a small extent in giving to the several associations their distinctive appearance. organs, the latter in turn may enter as a potent factor into the success or failure of various species. Thus, for example, the rhizomes of Polygonum Muhlenbergii, where this species occurs in the Sio-polygonetum, are usually at or near the surface of the stream bed. As KING (8, P. 240) and others have pointed out, saturated soil like that of the stream bed does not admit oxygen freely. And so, in the Sio-polygonetum, the rhizomes of Polygonum and their roots appear advantageously placed. But in the Scirpotyphetum ( fig. 4) , where the surface soil is occupied by an extremely dense mat composed of the rhizomes of Typha, Sparganium, and Scirpus, the rhizomes of Polygonum average about io cm. in depth.
Hence in the Scirpo-typhetum, although the rhizomes of Polygonum are lower, evidently, in response to the greater average depth of the water table, they gain the additional advantage of being able to travel with less interference from the other rhizome systems.
An examination of Typha, Sparganium, Scirpus fluviatilis, and S. validus shows these species to be very similar in growth-form and hence capable of keen competition. Where any one of these species becomes more abundant in the Scirpo-typhetum, the others become less so. Because of the thick, strong rhizomes, the subterranean competition is to some extent mechanical; but, as CLEMENTS (3, pp. 285-289) Subsequently the rhizomes of Sagittaria, if they are to establish new plants at proper distances away from the parent plant, must either plough their way along through the surface mat of rhizomes or travel underneath. They usually do the latter. As a rule several rhizomes start growth from each plant in early summer, in a downward direction; at a depth of IO-I5 cm. they assume a horizontal direction for some distance; they then grow upward again, with a tuberous, propagative thickening near the distal end, and finally resemble somewhat a shallow, inverted arch.7 Thus interference from surface rhizomes and roots is to a great extent avoided.
In this case, then, while it is not certain that the inverted arch of the Sagittaria rhizome is a direct adaptation to this particular struggle, it is certain that the inverted arch, however induced originally, is here of the greatest value. PIETERS (I3) found among the plants of western Lake Erie that even where Sagittaria latifolia was most abundant, Sparganium (and Zizania) had secured a foothold. On the other hand, throughout all the broad "zones" of Sparganium, Scirpus validus ("S.
lacustris"), and S. fiuviatilis that he describes, he says Sagittaria latifolia was common.
A study of the subterranean organs of Sagittaria, Sparganium (or Typha or Scirpus), and Polygonum shows that because of differences in direction or in depth they conflict but little. Again, because of differences in growth-form, their aerial parts do not conflict seriously. Thus a given area can usually support a greater mass of vegetation if these three growth-forms be present in fair mixture than if only one be present. SPALDING (I5) has described the mutual relationships of Cereus giganteus and Parkinsonia microphylla, two desert species which thrive together because the occupation of different depths by their root systems enables them "to utilize to the utmost the scanty rainfall." WOODHEAD (i8) found Holcus, Pteris, and Scilla forming a non-combative "society or sub-association." For a group of plants mutually competitive, WOODHEAD uses the term "competitive association." Recently WILSON (I7) likewise speaks of a "complementary association" or " society." But the use of the words "association" and "society" in this connection is unfortunate. These words have already been used by COWLES (4) and others (see WARMING I6, p. I44) to denote a primary subdivision of a formation. As will be seen later (and in fact as WOODHEAD'S use interchangeably of "sub-association" and "association" would imply), not all complementary or competitive groups are coextensive with a true association. We shall here substitute the word community, which is of less restricted application. Thus, Sagittaria and Polygonum, where occurring in -the Scirpo-typhetum with either Typha or Scirpus fiuviatilis or S. asteroides, Callitriche heterophylla, and C. palustris are often abundant; both species of Callitriche, however, die away in midsummer, becoming replaced by annuals. Fig. 8 shows such a community. Callitriche, maturing earliest, is "seasonally" (WOODHEAD i8) complementary with the other species. Boltonia roots lowest, while its aerial shoot grows much the highest; and since it is not harmed very much by Proserpinaca, Ludwigia, and Penthorum, while they derive, if anything, benefit from its shelter, Boltonia is complementary both aerially and subaerially. Proserpinaca, As has already been stated, the flora of the meadow is highly diversified. A very large number of definite interrelationships, similar to those detailed for the reed swamp and the swamp meadow, are found to exist, but lack of space precludes more than a brief description of a few examples. In the moist parts of the meadow, Hence communities, formerly complementary in a purely edaphic way, may have been largely instrumental in the evolution of completely complementary communities. In so far as they have been thus instrumental, the fact deserves great emphasis, especially when we consider the far-reaching changes in form and anatomical structure necessarily developed as a prerequisite to living in a completely complementary community.
